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Application/Control Number: 09/492,780 
Art Unit: 2814 

DETAILED ACTION 
Election/Restrictions 
Applicant's election without traverse of July 02, 2001 in Paper No. 5 is 

acknowledged. 

Claims 1-11, 19and 20 are withdrawn from further consideration pursuant 
to 37 CFR 1.142(b) as being drawn to a non elected group, there being no allowable 
generic or linking claim. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

Claim 16 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

Ciaim 16 recites, "The semiconductor device according to claim 12 , wherein 
said metal-containing insulating film further comprises a covering insulating region 
covering at least one surface of a main insulating region consisting of said first 
insulating regions and said second insulating region and formed of an amorphous 
insulating material equal to that constituting said second insulating region." 

I, is not understood what applicants' mean by 'said metal-containing insulating 
tilm further comprises a covering insulating region covering at least one surface of a 
main insulating region consisting of said first insulating regions". 
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It is not understood what applicants' mean by, "formed of an amorphous 
insulating material equal to that constituting said second insulating region." 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
anticipated by Hu ( U.S. Patent no. 5,962,904, herein after Hu) and Wittmer article ( 
Applicnats' Ids , Wittmer, M. et al," oxidation Kinetics of TiN thin films", J. App. Phys. 
Vol. 52, pp. 6659-6664, herein after Wittmer). 

With respect to claim 12, Hu describes a semiconductor device including : a 
semiconductor substrate ( Hu fig.4 # 12), a metal-containing insulating film formed 
directly or indirectly on the semiconductor substrate having a plurality of first insulating 
regions formed grains containing a metal oxide ( Hu fig. 4 # 14). 

Hu does not specifically describe its insulating films as being formed of metal 

oxide. 

However Wittmer describes the well known in the art insulating films of metal 
oxides like Ti02 that are semi insulating and with high resistivities. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the material specified by Wittmer namely Ti02 as the insulative 
layer instead of the well known Si02 to achieve layers with high resistivities in small 
devices ( Wittmer abstract). 

A second insulating region formed of an amorphous insulating material in a 
region expect the first insulating regions( Hu fig.4 # 18, col. 5 line 55) and an electrode 
formed on the metal -containing insulating film. ( Hu fig. 3, col. 5 lines 14-16). 

With respect to claim 13, Hu and Wittmer describes a semiconductor device 
including : wherein the first insulating region contains a crystalline metal oxide ( 
Wittmer page 6660 right hand column line 19) and the second insulating region having 
silicon.oxygen and metal ( Wittmer page 6660 right hand column line 25). 

With respect to claim 14, Hu and Wittmer describes a semiconductor device 
including : 

Wherein the metals of the first and second region differ from one another ( Hu 
col. 4 lines 5-11). 

With respect to claim 15, Hu and Wittmer describes a semiconductor device 
including : first insulating region is crystalline and second insulating region is 
amorphous ( Hu layer 14 is crystalline and 18 is amorphous). 

With respect to claim 16, to the extent understood ,Hu and Wittmer describes a 
semiconductor device including : said metal-containing insulating film further comprises 
a covering insulating region covering at least one surface of a main insulating region 
consisting of said first insulating regions and said second insulating region and formed 
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of an amorphous insulating material equal to that constituting said second insulating 
region ( Hu figs. 1 to 4). 

Claims 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hu ( U.S. Patent no. 5,962,904, herein after Hu) and Wittmer article ( Applicnats' Ids , 
Wittmer, M. et al," oxidation Kinetics of TiN thin films", J. App. Phys. Vol. 52, pp. 6659- 
6664, herein after Wittmer) as applied to claims 12-16 above, and further in view of 
Nakajima et al. ( U.S. Patent No. 5,907,188, herein after Nakajima). 

With respect to claim 17, Hu and Wittmer describes a semiconductor device 
including : the first metal oxide.second metal oxide and the gate elctrode 

Hu and Witmer do not specifically describe the decrease of the Gibbs free energy 
at the time when a metal constituting the gate electrode forms an oxide layer is larger 
than that at the time when a metal constituting the first metal oxide film forms an oxide , 
and the decrease of the Gibbs free energy at the time when a metal constituting the 
second metal oxide film forms an oxide is larger than or equal to that at the time when 
metal constituting the gat electrode forms an oxide. 

However Nakajima in col. 1 1 lines 14-24 describes the decrease of the Gibbs 
free energy at the time when a metal constituting the gate electrode forms an oxide 
layer is larger than that at the time when a metal constituting the first metal oxide film 
forms an oxide , and the decrease of the Gibbs free energy at the time when a metal 
constituting the second metal oxide film forms an oxide is larger than or equal to that at 
the time when metal constituting the gate electrode forms an oxide to obtain a device 
that has excellent electrical characteristics and highly reliable can be obtained. 




Application/Control Number: 09/492,780 Page 6 

Art Unit: 2814 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to include the specific Gibbs free energy parameters in Hu's and 
Wittmer's device to obtain a device that has excellent electrical characteristics and 
highly reliable can be obtained. 

With respect to claim 18, Hu .Wittmer and Nakajima describe a semiconductor 
device including : wherein the second metal oxide film is selected from the group 
consisting of Tianium, Zirconium, Hafnium, Tantalum and Niobium oxide and the gate 
electrode from the nitrides of the afore mentioned metals. ( See Hu 4 lines 5-10). 

Any inquiry concerning this communication should be directed to Steven H. Rao 
at telephone number 703-306-5945. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 703- 306-2794. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-7722 
for regular communications and 703-308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 



proceeding should be directed to the receptionist whose telephone number is 703- 308- 
0956. 




Supervise^ Patent Examiner 
Technology Center 2800 



